DOCUMENT RESUME

ED 225 136 CS 006 982

TITLE Macrorules for Summarizing Texts: The Development of
Expertise. Technical Report No. 270.

INSTITUTION Bolt, Beranek and Newman, Inc., Cambridge, Mass.:

SPONS AGENCY

Illinois Univ., Urbara. Center for the Study of
Reading.
National Inst. of Child Health and Human Development

(NIH), Bethesda, Md.; National Inst. of Education
(ED), Washington, DC.

PUE. 'DATE Jan 83 .

CONTRACT 400-76-0116

GRANT NiCHHD-HD-0011l1l; NICHHD-HD-06864

NOTE 40p. -

PUB TYPE Reports - Research/Technical (143)

EDRS PRICE MF01/PC02 Plus Postzge.

DESCRIPTORS " Adults; Age Differences; *Cognitive Processes;
*Developmental Stages; Elementary Education;
Expository Writing; Higher Education; *Reading
Comprehension; Read1ng Difficulties; *Reading
Instruction; Reading Research° *Study Skills

IDENTIFIERS *Summarization

ABSTRACT

Three studies were conducted to investigate the
development of the ability of individuals of varying ages to use
macrcrules for paraphrasing expository text. Macrorules were defined
as the general rules of deletion, superordination, selection, and
invention that underlie comprehension of prose. In the first study,
18 fifth grade, 16 seventh grade, 13 tenth grade, and 20 college
students were given expository texts and told to summarize them. They
were allowed to do anything that would help them write good
summaries, including taking notes, underlining text, writing rough
drafts, ahd keeping their notes and rough drafts at hand while
summarizing., The results were marked for use of macrorules by
independent raters. In the second study, college rhetoric instructors
("experts") compléted a similar task. In addition to surmarizing the
material, they were asked to talk about their methods for completing
the task and about how they taught their students to summarize. In
the third stpdy, 2u junior college students \ novices®), completed a
similar tasK. Results showed that older high school students, college
students, afgd "experts" -wrote better and used rules more efficiently
while writing than did younger students and novice writers. There was
also a marked tendency on the part of more mature students to
rearrange material across paragraphs, combining according to common
topic. (FL)

~

KRRk kKRR R Rk R AR A KRR AR R KRR A KRR KRR AR R KRR R AR KRR A A AR kK k%

* .Reproductions supplied by EDRS are the best that can be made *

* from the original document. **
kkkkhkhkhkhkhhhhhhhkhkhhhkhkhhhhhhhhkhkhkhkhhhkhkhkhkhhhkhhhhhhhhhkhkkhkkkkhhhhhkhkhkkkkhkkkk




-«

ED225136

NATIONAL INSTITUTE OF EOUCATION
EOUCATIONAL RESOURCES INFORMATION
CEN{ER {ERIC)

This o has been reproduced as
Teceved from the Person of Qrganuation
onginating st

Minor changes have been made 10 impiove
reproduction quahty

CENTER FOR THE STUDY OF READING

o Pomts of view or opmions stated in this docu
ment do not necessanty represent official NIE
position of polky

’

Technica] Report No, 270

MACRORULES FOR SUMMARIZING TEXTS:
THE DEVELOPMENT OF EXPERTISE

. Ann L. Brown
University of I1linois at Urd na~Champaign
Jeanne D. D:::»\f‘j3
University of Notre Dame

January 1983

University of I1linois

at Urbana-Champaign - . T
51 Gerty Drive
Champaign, Illinois 61820

‘Bolt BeraneKk and Newman Inc.
50 Moulton Street
Cambridge, Massachusetts 02238

€

This research was supported by Grant HD-06864 and a Research Career
Development Award (HD-00111) to the first author, both from NICHHD.

The research was also supported by NIE Contract HEW NIE C-400-76-0116.
The authors would like to thank Martha Camp, Dannine Cihlar, Mary Corlin,
Roberta Jones, Mary Jo Kane, and Patricia Seegar for their help in
scoring the data and running the subjects. We would like to thank Nancy
Johnson for her helpful comments on an earlier version of this paper.

<&



Harry Blanchard
Wayne Blizzard
Nancy Bryant
Pat Chrosniak
Avon Crismore
Lfnda Flelding
‘Dan Foertsch

Meg Gallagher

Beth Gudbrandsen

.\%x&

EDITORIAL BOARD

Willlam Nagy
Editor

)

Anpe Hay
Patricia Herman

Agghar Iran-Nejad

Margaret 0. Laff -

Brrian Nash
Theresa Rogers
Terry Turner

Paul Wilson

&




Development of Expertise '

2

'Macrorules for Summarizing Tests:
The Development of Expertise

The abiiity to summarize information is ;n f;portant\study skfil
involving both comprehension of, and a;tention to, imp;rtance at the-
expense of trivia. Recent evidence suggests that this may be a late
developing skill. When wrixing Qummaries, college and older high school
students outperfgrm younger children in their propensity to plan ahead, in
their sensitivity to fine grezdations of importance in the text, and in
their ability to condense more ideas into the same number of words (Brown,

Day, & Jones, in press). The ability to recursively work on information to

render it as succinctly as possible requires judgment and effort, knowledge

" and strategiles.

When chflhren are asked to summarize ;ge-appropriate material, they
are able to employ simple deletioa procedures at a relatively early age.
For example, Johnson (1978, in press) asked grade school and college
students to orglly summarize well—formed.stories. frThé‘standifd strategy Of
the children was Heletion, but chilaren as yeung as first grade did use
some transformational condensation rules; approximately BOZ\bf the summary
units produced by first, thiré afid fif'th graders represented story nodes by
transformations of the original texf content, compared with 607 for college
students. hsing a more difficult task, writing a summar; of much longer,
ﬁhd less well-formed stories, Bro%n, Day, and Jones (in press) found that
fifth graders were ableﬁ;o Felete both trivial and redundant material but
there was little evidence of more complex transformational rules of

-

condensation until the later higﬁ school ‘years.

]
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In the Brown, Day, and Jones study, fiﬁth and sevqup graders,
required to write a summary of a lengthy story, appeared to treat the task
as ;dé of deciding if to include or delete elements that actually occurred
in the surface structure of-the original text. Brown gg_éi referred te
this as the copy-delete st;ategy. In general the strategy is as folloﬁs;
(a) regh text elements sequentially; (b)-decide for each ;lement on
inclusionvor ?eletion; (c) if inclusion is the verdict, copy it more or
less verbatiQ‘from the text. The same general strategy is employed by
fifth and seventﬁ grade notetakers (Brown & Smiley, 1978) and outliners
(Brown, 1981). Interviéws conducted with seventh—eigﬁth grade students '
concerning their study and research habits again suggest that this is a
common method. The students often reported that they copy verbatim from
research sources when preparing papers; they had little appreciation of the

1

reed to extract the main boings and restaté them in their own words.
) \ ‘
In contrast, the stlgtegy\Qf older high s?hool and college students in
the Brown, Day, and Jone xstudy differed radically from the copy-delete
ploy. They s§stematically departed from both ;he surface wording and the

temporal sequence of the text, combining across paragraphs, rearranging by

topic cluster and stating the gist in their own words. They relied heavily

. ! 2
on transformational rules to pnOdgpe a synopsis in their own words of the

g -f

essential meaning of the text.® . \

\ .
In this paper, we will exgm;ne the basic condensation rules employed

by children and adults as they summarize eibository texts rather than

stories. But what are these rules? In the summarization model }roposed by
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van Dijk and Kintsch (v%n Dijk & Kintsch, 1977{/Eintsch & van Dijk, 1978),
the information to be i;cluded in a summary is determined by macrorules
(processes of deletion, generalization and integraéion) that Qperate on tﬁé
'propbsitions of the inp;t text to produéé:a macrostructure. kBased on this
analysis and an informal consideration of summarization”pfotocols obtained
from children and adults, we identified six basic rules of summarization.
Two of the six rules involve the deleiion of unnecessary material.
One should obviously delete material that is trivial, and even grade‘school
children are quite adept at this if the form and content of the material is
familiar (Brown, Da}, § Jones, in press; Johnson, 1978). One should also

delete material that, although it is important, is also redundant. Kintsch

and van Dijk”s system also includes these two deletion rules. Two of the

rules of summarization involQe the substitution of a superordinate term or
event for a list of items or actions. For exa&ple, if a text contains a
list such as: cats, dogs, goldfish, gerbils apd parrots, onc can
substitute the term pecs. This is Kintsch and van Dijk”s generalization
rule. Similanlz, one can subst}tute a superordinate action for a liét-of
su;componénts of that action, i.e., John went to London, for: John left
the house, John went to the train station, John bought a ticket, etc., etc.

-,
This is roughly comparable to Kintsch and van Dijk”s (1978) integration

»
rule. The two remaining rules have to do with providing a sumnary of a
main constituent unit of text, the paragraph. The first rule is -- sklect

a topic sentence, if any, for this is the author”s summary of the

paragraph. The final rule is -- if there is no topic sentence, invent your
o

C.
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own. These operations are roughly equivalent to Kintsch and van Dijk’s
construction rule.

These basic ruleé seem to capture the essence %f the methods of ,
condensation actuailffused by students when engaged in the formal task of
summarizing, they also seem t:0 be the rules used by more matﬁre high.school

0
students when notetaking and outlining (Brown. 1581; Brown & Smiley,, 1978).
Kintsch and van Di jk aréue cthat these macrorules of deletion,
superordination, selection and invention';re general rules underlyiﬁg

comprehension of texts, not just specific rules for carrying out a oummary

. writing task.

-
-

Three studies are reported here. 1In the first st&ﬁy, we examine the .
developmental trend assoc%gted with the use of microrules when paraphrasing
expositorx texts. In the éecond study, we examined experts” use of
summarization rules using on-iine “"talk aloud” protocols. Fnlla;ing our
consideration of experts we turned our attentdion td novices; in the third
study we examined the potential diagnostic power of our develépmental norms

by considering the performance of junior college students, a population

known to experience problems in critical reading and effective studying.

EXPERIMENT 1 v
Hethod
Subjects. The subjects were 18 fifth graders, 16 seyenth graders, 13
tenth graders and 20 Sollege'students. Their mean ages were 10.7, 13,11,

15.4 and 18.1 respectively. To the best of our knowledge they were

experimentally naive. The fifth, seventh, and tenth graders were from
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rural Central Illinois. According to their teachers, they h§d no
discernible reading problems and they were not receiving any extra help
with reading br study skills. The college séude;ts were fresmhan
University of Illinois undergraduates enrolled in an introductory
} psychology class.

Materials. Two expository texts1 were constructed for use in
Experiments 1-3. We selected, modified and rewrote suitable seven' grade
gggg;aphy texts to serve the purposes of this study. One'text, entitled
"Desert,” was about how plants and anigals surine the harsh(desert
climate. The other text, "Noise,"” was about the adverse effects that noise
;an have on one”s health anmd hé;ring. Both texts were rewritten so tﬁ;t
they were of approximately equal length 2492 and 532 wor&s, 36 and 42

_lines), comparable readability level (Dale-Chal%areadability scores of 5.29
and 5.32), and of approximately the same number ;f idea units (81 and 68,
as determined by 15 college student raters). ?he idea units were rated inb

terms of their structural importance to the text by 1l additional college

students.

2

£

All texts were cénstructed so that five of the six rules could be
used. Across texts, thg number_of segments that would elicit each type of
rule was held roughly congtant. “Each rg}e could be applied at least three
but never‘more thar five times on any given text. The fi%e rules (with van
Di jk and Kintsch4[1977] terms in parentheses) were (1) deletion (deletion)

of unimportant or trivial information, (2) deletion (deletion) of redundant

information, (3) superordination (generalization) of lists, i.e.,
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substitufion Pf.a,category name f%r instances of a categ&fy, (4) selection
of ; tépic sengence, i.e., near verbatim use of a topic sentence from the
text and (5)’invention {construction), i.e., creation and use of a topic
sentence that did not appear in the text buf easily could have.

\/,—/“\ The fgrst deletion rule was to elimindte unimportant information from
the summary. To cncoufage\the use of this rule, the texts were written so
e ‘

that they contained minor details about the topics, details that

independent college students rated as unimportant. Importance was defined

’

as those units receiving a rating of 3 or 4 on a four point scale. The

second deletion rule was to eliminate redundancy. Redundant information
- v

was included in the texts by rewording and then restating some of the more
o

important sentences. All redundant information received a 3 or 4

A
& il

limportance~level rating. Therefore, unimportant and redundant information
did not Averlap.

The texts were writteﬁ so that the supero?dination of listg rule cohld
be applied three times. Each text contained lists of category membgrs
whose superordinates were familar to grade school children. For example,
in the desert text, flowers would be an appropriate superordinate for thé‘
list of exemplars;. "daisies, poppies, marigolds and lilies.”

Finally, in order to make tye selecgion and invention rules generally
applicable across texts, paragriphs were written around and in support of a
topic sentence. College student% rated all topic sentences as highly%
For‘cases wherg selection was appropriate, the topic sentence

For invention, the topic

important,
was left in the text and read by the subject.

2 .
hY

9

T
-~
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; v
sé;tence was deléted, and minor stylistic change; wérg hadg,to the text to -
make- it read shoothly. y
A fipal pilot study was run to find out if subjects would use‘the
: topic sentence rule for each paragra;hﬁif it appeared‘explicitly in thg’ﬂ
texts. A version of the texts that conéained all the topic senfence% was‘ w
givenoto groups of undergraduates to summar;ze. Their summaries were just
as likely to include topic sentences on those paragraphs targeted for ‘
v “selection as on those targeted for invention tests, suggesting that the
paragraphs themselves were similar with the exception of the main
mauipulation, presence or absence of an explicit topic sentence.

‘ During and after the Salibration of thé texts, sections were rewritten
to ensure normal diseourse coh9€I;: and flow. When the texts were finally
rated and calibrated it was possible to predict where each of the five
rules should be used and the dependent measure was the number of times a
rule was used givgn that it was appropriate. in summary, the\texts were

; .
constructed specifically to elicit each of the rules of summarization.
Furthermore, readiné difficulty was held qfnstént, the frequency of
occurrence of each rule type was controlled, and the appropriate rule could
be ;dentified in advance.
Pf%zedure. Fifth, seventh, and tenth gradérs were tested as a class

in two férty-minute sessions. The college students were also tested as

groups but in one one-hour period. Half of the subjects within each age ,

group read "Noise" first and half read "Desert” first. Subjects were given
a text and asked to read it three times. After reading, they were asked to
[ .
SN "
. : Qo : -Ld \\ )

<7
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write what they thought was a good summary of the text. When they had
o ’ - d',:
completed their ﬁirgﬁ sum;gry, they were asked to put it aside and to write

a 60 word summaty; this was selected because it was the égproximate length

-

taken, by a group of experts whenhasked to“brovide a brief but coherent

s summdry of these texts. Subjects were told to do anything that would ﬁelp

- - &
them write $ood summaries. They could take notes, underline the text,

i:: 4
v
P
,

write rough drafts, and keep the text and their*notes in front of thém.
However, thej were not allowed to use their unconstrained summaries when
writing the 60 word summaries. At .the end of the sg:fienh all the

materials were collected. The proced:re was repeated in the second session
using the text not previously summarized.

Y

The summaries were corfected'for spelling and punctuation .an then

L v 'u

typed onto index cardsigo that information concerning age and condit}
) y o

would not be available %o the raters. They were then scored by two' “

independent raters, with-an inter-rater reliability of .96. ) .

Resui?; and discussion. There were five summarization rules thdt

could be empldyed. Because of wide variabﬁ}}ty with age in the use of .
these rules sepayate analysis of variance were conducted on each rule type.

Stories were trealted as a fixed'effect, as the artificial construction of

these stories was_sudl that generéliZat{ondgo.the class of naturally

ogeurring stories was nod thought reasonable; these stories were designed

+

to be most likely to elicit the str%;;gies under consideration.

Occasionally a main effect of story was found. Th{f affect was always due \
-
) . .
. to qre "Noise" text being more difficul't than the "Desert” text. As the
* [
Q lui
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-

effect of stories did not enter into any interactlons, the data were

'

¥
-

combined across stories for purposes-of the analyses.
In addifion, there was rarely. an effect found for the second variable,

. “

cohstraihed or unconstrained summary. The exception will be noted in the

»

text. The unconstrained summaries were longer than the constrained

. v . ¢
summaries at all ages, and at all ages the students obeyed the length

'

.

restriction of the constrained summaries.’ o -

~, . . N
All of the analyses of variance were mixed, with Age (grades 5, 7, 10,

’

- and college) as the becween subJects variable and Story (Noise/Desert) and
”/{,Q,Summary Type (Constr ined/Unconstrained) as within subject yariables. All

analyses were conducted on the arc sine tranformed mean proportion of
. A}

»

occurrences of rule use.
» . ’ i .
* Both of the deletion rules,,delete trivia or delete redundancy, were

« -

used effectively by all age groups (see Teble 1). An analysis of variance

-
»
DY -

e T Ut 0 T g e o g e S o Sy e et e o o g et Sy g g

- s ‘ -

. . Insert Table 1 About MHere ,

reveefgc no sigqificant éffects.’ Performance was consistently in the 90Z.

"

range or better. Subjects.as young as fifth grade are able to delete both

. . - 9,
-

trivial information (replicating Brown, Day, &‘Jonés, in press) and =

y . .\.
K redundaut material. Even thoughdthe,redundant méterial wds important to

- [

the theme, fifth graders can omit it from their summaries. This is an -~

Lo N
ymportant finding for it confirms that the: younger children in th#s study

ﬁ/;eﬂ\Fle to employ at leasr some of the rules of summary, and were not

.
.
’
§ ”
|

e
»

e -
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Just experimental foils used to provide a baseline against which
improvement with age could be measured.

Consider next the superordination rule. Faced with text segments

Vheré this rule can be applied, there are four options open to the,subjeét:'
_(l) delete the unit entirely, (2) repeat it exactly, (3) use a
superordinate fnefficiently, and (4) usé\g superordinate efficiently. For
example, consider a unit of thec"Desert" :éxt: "Daisies, poppies,
marigolds, and lilies stay in the form of seé&s." The unit could be

O deleted because that unit of text will not be fea%ured ;n the summary (1).
If it were included at all it can be Espeated\verbatim (2) or an aztempt to
use a superuvrdinate can be made. Efficient superordination (4) would be
when the superordinate “desert flowers," "flowers," or "annual flowers" is
substituted for the subordinate list. Inefficient superordinate also
occurred, where the squect included some of the subordinates with the
superordinate, thereby failing to gain tﬁe ful} advantage of using the
strategy'(e.g., Flowers: popples, and lilies stay in Ehé fofm of seeds)n

és’can be seen in Tablg 2, older subjects are more likely to produce

efficient superordinates on those occasions when they ao not deletg the

0 Sy Avas e Y 0 e g S g g g g g g o gt W e

Insert Table 2 About Here
o ol ey g S g e e
entire unit. To test this we computed for each subject the conditional

probability of producing a good superordination given that the segment of

text was not deleted. A mixed analysis of variance with Age (3) and
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Stories (2) as between subjects variables and Summary Type as a within
subjects variable was conducted cn these conditional probabilities (arc
sine transformation used). Only three ages were included in the formal
analysis because the fifth graders deleted so many of the superordination
units. The analysis revealed a main effect of Age, F(2,41) = 12.76, p <
.001 and of Summary Type, F(1,41) = 29.70, p < .001. All subjects used the
superordination rule moreAefficiently undeé space pressure than when
unconstrained by -a word ;imit, and the probability of using the rule
effectively increased with age. Post-hoc tests revealed that the age
difference was carried by the seventh graders performing less well than the
older subjects. Seventh‘graders tended to repeat (.33) or use the rule
inefficiently (.20) rather than efficiently when unconstrained by space
pressuré. Even under constrained conditions approximately half of the
seventh graders' responses are repetitious and poor (.30) rather than good
(.31). By contrast, tenth graders and college-studeﬁts rarely repeat (.04)
or use the rule inefficiently (.065 when constrained by a word limitation.
Age differences in the use of the selection rule were also apparent.

The selection data are shown in Table 3. The main effects of Age,

Insert Table 3 About Here

F(3,67) = 14.43, p < .001, Summary Type, F(1,67) = 9.59, p < .002, and

Story, F(1,67) = 20.79, p < .00l were all reliable, as was the Age x

Summary Type interaction, F(3,67) = 2,82, p < .05. Use of the selection
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rule increased with age in both conditions. There were no differences
between conditions for thé—;;GEEE;~§EEGBEENEEEEVEET*EBIIEEE’students— —_—

decreased their uce of the selection rule when constrained by a word
limitation. One explanatlion for this finding is that mature summarizers,
when pres;ed for spaé;; drop the selection rule which is somewhat space
consuming, and substitute a more oblique form of reduction, similar to
invention, i.e., they combined across paragraphs and expressed the
essential gist of large bodies of text in few words. Therefore, they did
not receive a score for using the available topic sentences of‘several

paragraphs. Thiis is a common strategy oféexpert summarizers (see

.Experiment 2).

The final vule to be considered is that of invenFion. The mean
proportion of invention rule use is also presented in Table 3. Analysis of
variance resulted in ; main effect of Age, F(3,67) = 18.42, p < .001 but no
other main effects or interactions were reliab}e. The ability to invent
explicit topic sentences to state the implicit main idea of paragraphs is
difficult, and develops with age. Use of the invention rule by fifth
graders was a rare occirrence. College students invent but only on ﬁalf of>
the occasions when it would be appropriate to do so.

In summary, even fifth graders know how to delefe trivial or redundant

elements of simple texts, but older subjects outperform younger subjects in

the use of more complex condensation rules. When required to use a

superordinate substitution rule, college students and tenth graders

produced good superordinates, but younger children use the superordinate

15
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rules less frequently, and when they do attempt to use the rule they often

use it inefficiently. The use of selection gradually increases with age as

T ——does—invention. The invention rule is the most difficult, with very little
1.6 25 The most cifficult, with ve

use of the rule made by fifth and seventh graders. Tenth graders use the
rule’on one-third of appropriate occasions and even college stddentsipse
the rule only on half of the units where it would be appropriate. .
Given that even college students demonstrated consideratle room for
improvement, particularly in their use of the invention rule, we qecided
next to examine the efficiency of "experts” in applying the five basic

rules of summary.

™\ - EXPERIMENT 2

Methods

Subjects. We contacted six fourth year graduate students in the
English Department at the University of Il1linois wﬁo had taught ﬁreéhman
rhetoric courses at least twice» From that sample, we selected two
cooperative subjects who were able to comply with the talk-aloud procedure
while attempting to summafize and who performed well on an initial test of
summarization skills. Note that these subjects, in addition to their .
greater experience, were more hiéhly selected than the undergraduates who
took part 1& Experiment 1 (see Experiment 3 for a discussion of the samples.
included in these studies). .

Procedure. The experts worked on the same passage used in Experiment

1. fX§ the first passage, the procedure was identical to Experiment 1,

with subjects writing both a constrained (60. words) and an unconstrained
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summary of the text. Two weeks after completing the standard assignment we

presented the second texf (text order counterbalanced) and again asked the
subjects to prepare an unconstrained version followed by a 60 word summary .
However, we preceded this second session by asking subjects about hbw they
taught summarization skills to their students and what they thought were
the basic rules of a good summary. In addition, during their actual
attempt to provide a summary, we asked them to “talk-aloud" while working.
They were asked to try to tell us what they were doing; they were told to
tell us anygging that came to mind, no matter how trivial, and to descriSe
the processes they went through as they worked. We asked them to reflect_
on what they were doing and to describe any general rules they we;e '

conscious of using. These protocols were tape recorded and transcribed.

Results and discussion. Consider first the rule use data comparable

to that gathered from the students_in_Eiperimenn“LL_~As,expected, -
performante on the deletioﬁﬂrules was almost perfect, and no further
consideration was given to these data. The experts' data on the remaining
rules are presented in Figure 1, together with the comparable data from

first year undergraduates (from Experiment 1) and first year students from

Insert Figure 1 About Here

junior college (from ExperimchSS). The. experts used the superordination

o

rule perfectly compared to the 70% level set by the four-year college

students. There were no differences between populations in the use of the
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selecgion~rule. However, the experts used tﬁe difficult invention§rule
much more than did the four-year college students t.84 vs. .49). 1Indeed, a
case could be made that the experts performed perfectly because on the rare
occdsions that they did not receive a “correct score" for invention use,
they had combined two paragraphs into one, theréfy losing credit for one

- topic sentence use. This strateg& pf combining across paragraphs was also
largely responsible for the somewhat low performanée on the selection
strategy. Combining two paragraphs and using \ne topic sentence for both
depressed scores on the selection rule, an obvigus limitation to the
scoring system that had not been a problem when considering the protocolg.
of the less experienced students. Rarély did any of the high school
students combine paragraphs. Experts, bhowever, favored the paragraph
combining strategy and attempted to use it whenever possible.,

Consider now the verbal protdécols. In the open-ended interviews prior

to acﬁually';;mmarizing, the experfs showed a §urprising lack of evidence 7
that they knew any effective rules for s;mmarization. Their description of
what a good summary was, and what to tell students, was essentially similar
to that contained  n rhetoric text hooks (Bessey é Coffin, 1934)., They
stressed that‘a suﬁmary is a concise stateﬁent of the theme and that one

should avoid unnecessary repetition, be concise, include only main ideas,

etc., but there was no mention of a systematic set of rules for

accomplishing this end.
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*During their attempt to summarize, however, the experts made frequent

. —— .

meqtion of the basic rules. The protocols were long and discursive. Forty
percent of the comments were judged to be a statement of a rule, 14% were

judéed to be irrelevant and 45% of the discourse focused on passage

content. Of the statements judged to be a reference to rule use, 687 were \\\:?
an explicit statement of one of the five rules. Examples of verbatim

statements are given in Table 4.

" Sy %00 T8 e Sy Y Y00 6 Ty e Vg Y g Sy g Sy S " Sy Yy oy Sy Sy 2y g

" 00 ey S ey Sy Ve Y ey g " g e T e T ey Sy Yy oy Sy g Sy

These exggrgs were ungble.or unwilling to give a precise statement of
thé rules thaﬁvmight be used prior‘to attempting to summarize a text. They
spoke in very general terms about finding "main ideas" and "being concise,"
etc. As Fricsson and Simon k1980) point out, although verbal reports can
provide invaluable &ata concerning human cognitive processing, the least
1ikely procedure for obtaining accurate verbal descriptiqns is where

subjects are asked to report retrospectively about how they might act

generally in imaginary situations-(see a’.so Brown, Bransford, Ferrara, &
Campione, iﬁ press, fo; a discussion of this point). In confirmation, the
experts here were less than informative when asked to talk i; general germs\
about the processe$ of summarization. 1In contrast, however, in the
concurrent verbalizations, produced when they were faced with the task of

» summarizing a passdge; they were much more explicit about the rules they

were employing. Again, as Ericsson and Simon point out, requiring on-line

ERIC o 13-
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reporting of specific cognitive processes that the subject is actually

using is a more optimai proceduve for eliciting reliable and informative

. 4
verbal reports. Under these p.ocedures the experts reported the use of

’

§pecific rules for summarizing texts; aud, for the most part, the rules

they described were the five basic rules of deletion, superordination and

“

topic sentence danipulation.
In additidp, it was observed that the experts” general procedure
differed sharply from that of the younger children in Experiment 1 who went
through the text‘sequentially deleting or copying segments. Experts
accorded special status to the topic eentence, selecting or inventing them

first and then writing their summary around and in support of the topic

- sentences. The only other dominant rule that was used by experts and

repeatedly appeared in the protocols was the combining-paragraphs (see
Table 4). Experts used-tﬁe’rule x:outine1 « Younger subjects rarely
attempted to combine across paragraphs, seeming instead to be * captured" by

the paragraph structure provided in the input passage. o

EXPERIMENT 3'

Having examined experts” summarization performance, we turn now to
novices. \In order to examine the diagnostic value of dpriage norhs, we
repeated Experiment 1 using junior college students, a population thought
to experience difficulty emploiiﬂg basic skills of critical reading and
studying. . A consideration of the traditional educational research

literature would suggest that junior college students are not alone in:

their difficulty with the task of adequately abbreviating text; elementary

.

~

<u
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school children (Germane, 192la, 1921b) and Air Force recruits fStordahl &
" Christensen, 1956) demonstrate poor summarizing skills. 1In fact, ;
summarizing is just one of several study techniques that immature students
fail to employ well (Anderson & Avmbruster, in press). For example,
educators complain that high school students (Dynes, 1932; Beauchamp, 1923;
Germane, 1921b), recruits for the armed forces (Weinstein, 1?78; Stordahl &
Christensen, 1956) and even some college undergraduates (McClusky & Dolch,
1924) lack basic notetaking and/or outlining skills and early observations
of high school students” study habits revealed that their notes and
summaries tend to be written somewhat indiscriminately, with equal weight

given to major and to minor points (Germane, 192la; Beauchamp, 1923). An

examination of the validity of these traditional claims, using our

sensitive diagnosis™ of rule use, seemed timely.

Methods

Subjects. Twenty freshman students attending a Central Illinois

2

junior college served as subjects. All were enrolled in an English course

that fulfilled the freshman rhetoric requirement at that collegé and at
many four-year universities. That is, students could receive credit for
this course should they continde their education at a four-year
institution. The students were not, therefore, diagnosed as having any
reading or writing problems-onwthe basis‘of tests administered on entry to

\\\\\the college. In general, they were in a college preparation stream.

. .
Enéiish»was their first language. ' a
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It should be pointed out, however, tﬁ;t given the selection of
students entering junior college and the University of Iliinois, the sample
of studenps would be expected to have lower scholastic achlevemgnt.
According to the Illinois Board of Higher Education, approximately 25% of
éollege-age students enroll in fourjyear institutions. Given that the
University of Illinois is one of the most prestigious in the State and has
the highest entry requirements of all the State colleges, it can be assumed
that the college students taklng part in Experiment 1 were at least in the
top 254 of the distribution and more likely at the upper end of that 25%.
In contrast, an addiE}oﬁal 43% of college-age students attend junior
v collegéé in the State. As the junior colleges have'ﬁ?;gutry requirements
beyond high school gra&uation, it can be assumei thaé thi'junior co}lege
sample of Experiment 3 would be at the middle range of the distribution of
academic credentials. In short, the junior college students came from the
same population as tg; "normal” high school students of Studyll with the
top 25% selected out.

_ ﬁ;ﬁe;;;i;: ‘éhe materials were the sdme as those used in Experiment 1,

Procedure. The procedure was the same as that used with the college
students in Experiment 1. Subjec;§ were seen for about one hour in small

groups during which they wrote fghp summaries, one unconstrained and one of

60 words on eaéh of two texts. Subjects had the texts available t3 them

<

throughout the experiment’so they could refer back to thgm while writing
their summaries. In addition, scratch paper was provided and students were

tdf& that they could take notes, write a draft or mark the text; they were
R ¢

»
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permitted to use any method to facilitate producing good §ummariés except
using the unconstrained summary to write the 60-word version.

Results and discussion. Summaries were typed onto index cards dnd two

independent raters scored tﬁem for rule use. All analyses were cafried.out
on the arc sine transformed mean proportion of occurrences of rule use.
Stories were treated as a fixed effect. ¢

Junior college students demonstrated a rudimenti5y understanding of
the summarization task by deleting trivial and redundant information.

Junior college students eliminated 92% of the unimportant andi?éz of the

redundan; material. Junior college students. compared favorably to the
four-year university students of Experiment 1, who deleted 93% of the

‘trivial and 95% of the redundant information. °

Perfarmance on the remaining three rules tas generally at a level sef
by seventh-tenth graders and considerably less efficient than that of the
four-year college populatioﬁs. For comparative p;rposes, the junior
coilege performance (collapsed across Summary Type and Stories) is‘shown in
Figure 1, together with the comparable data from experts and fpur*year
college students.

- éonsider first the superordination rule. ' Tht conditional probability
of efficient superordination on the unconstrained summary was .45 for
junior college subjects compared with .28 for seventﬁ graders and .60 for
tenth graders in Experiment 2 (p < .05).‘ On the constrained summary, the

conditional probability of an efficient superordination was .69° for juniof

college students compared with .51 for sevég:h graders and .82 for tenth

/
& -
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graders (p < .05). On this rule the j;nior college performance fell
approximately midway between seventh ‘and tenth.gradé performance levels.

Junior college students had particular difficulty dealihg with the
selection and invention rules. These data are also included in Figure 1.
Analysis of ;ariance comparing junior college students” selection rule use
to that of the s;venth graders and college students of Experiment 1
sugggsted that the junior college students were performing on essentially a
seventh grade level but significantly worse than four-year college
students, F(1,38) = 16.63, P < .00L. The suly time junicr‘college students
appeared to do better than séventh graders was on the unconstrained summary
(grade x summary type interaction, F(1,38) = 6.95, é < .035), butOﬁhen
pressed- for space, both groups performed equally (poorly). '

‘Junior college students” use of the invenéion rule was also poor, as
shqyn in Figure 1: Again‘juﬁior college students performed at
approximately thealevel set by seventh graders and significantly less well
than four-year college students, F(1,38) = 20.16, p < .001.

Confirming the global claims of educational psychologists, it would
appear thit students from less academically privileged backgrqunds perform

poorly on a variety of text-processing strategies, includiné summarization.

These data take us beyond this global claim by providing a more fine

" &

grained analysis of where the students are experiencing particular
problems. The ability to delete trivial or redundant material is intact,
at least with the very sim%}e expository materials used in these studies.

The strategies needed for adequate manipulation of topic sentence rules




3

" ‘ Development of Expertise

23

o

are, however, much Jore problematic for these students. *Junior college

oy
students, even those with no.giagnosgd reading or writing problems, perforu
on a level comparable to that of seventh graders from regular junior high

schools.

GENERAL DISCUSSION : ’ -
This series-of studies provide empirical confirmation of the Kintsch
and van Dijk (1978) theory of prose comprehension. By applying a scoring

system based on the most common macrorules, it was possible to, capture the

flavor of much of the data. However, itﬂirqpld be noted ;hat the more -

mature summarizers differed from the immature in ways that were not
;aptureﬂ by the simplified scoéﬁng procedure. First, and most obviors&yQa
the raters had no difficulty identifying the product’ of the less mature
writers, and, indeed, it was necessary to instruct them to igno;évsf§}e and
concentrate only“on rule use when scoring.i duite simply, college students
and experts write better as well as use rules more efficiently. Another
obvi&us developmental difference was the marked tendency on the part of the
more mature subjects to rearfange material across paragraphs, combining
according to common topic. This was é‘popular strategy used by experts in .
this study and reported previously as s}mptomatic of collgge stﬁdents
(Brown, Day, & Jones, in press). .

Another subtle condensation Hanipulation used by the more experienced
students was the tendency to’ capitalize on infelential reasoning. For ‘
example, one experq?reﬁorted using thié ploy W€liberately. “The audience

2
should be aware that the animals were waiting during the day or sleeping

[

I

i



Devalopment of Expertise !}

. N

¢ ) 24
. ~

) M -« *

_dufihg the day due to the heat, they can make_that conclusion themselves,
i . . ‘\\ 3

'//< : it is not necessary to make it explicit that.the animals are waiting

-

= because of the heat of the day and tﬁac the desert temperature becomes
cooler during the night." Subtle writing procedures that rely on the

readers” inferential reasoning abilities were not captured by the crude -~
. o2 .

scoring procedures used here, and they certainly deserve future attention.:
L

v The developmedtal data extend the Kintsch and van Dijk (1978) model
2.

-

that is silent with respect to the differential diffdcnlty of applying the

macrorules. Throughout this series ~¢ studies a clear developmental

»
b

pattern was found, with deletion ru.es emerging first followed by

. ®
superordination and then selection. Inventionk the most difficuit rule, *

was late developing.\ We believe that.tﬁe five :ules differ in their ease

of application because they demand different degrees of text manipulation

on the part-of the learner, and perhaps because they depart to a greater or £

1

lesser extent from the already existing strategy favored by the younger . -

participants. This has been called the copy-delete strategy (Brown, 1981;

Brown, Day, & Joned, in press) because fifth and seventh grade and -junior
\' -
“college students summarize texts primarily by deleting, or copying near

&

verbatim the words actually present ip the text.

* Consider the five rules of deletion, superordination and topic

sentence manipulation in terms of how far they depyrt from th& copy-delete
strategy. Obviously, the easy deletion rules map straight onto the
’ v existiné strategy; unnecessary mqpeiial is merely deleted. Copy-delete

works quite well for superordinetion ﬁdth the minor'departure that the

ERIC - &
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students must add a superordinate in place of a deleted 1ist. But in order
to use the topic sentence rules appr0priately, the students must abandon
either the sequential unit by unit approach or both the sequential approach
and the copy-delete principle. To use the selection rule, the students
must have some realization of the unique status of the topic sentences.
This would demand disrupting the sequentiality rule and giving unique
status to topic sentences, for example, by selecting them first to form the
scaffolding of the summary as experts do (see Experiment 2). The main
feature of the copyjdelete rule still applies, however, in that one can i
copy the selected topic sentence straight from the text. |

The invention rule‘is difficult because it departs most radically from
the favored copy~delete ploy. Students must now add something of their

own, a synopsis in their own words of the implicit meaning of the

'paragraph. The invention rule,\therefore, requires that the students add
information rather than just delete, select or manipulate sentences already
provided for them. It is these processes that are the essence of good
summarization, that are used with facility by expérts and that are most
difficult for novice learners. ‘ . | . s

On a more speculative note, there is evidence that partially adequate .

¥ 4o

strategies such as copy-delete are: not just way-stations on the road to

> +
/f.

expert strategies; they may actually impede progress, C0py~de1ete is a
.partially adequate straﬂégy in that it results in a product that is

recognizably a summary, an outline, or a'set 6f notes and teachers will

accept the product as adequate (Brown, 1981). Bereiter and Scardamalia (in
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press) describe another partially adeauate writing strategy adopted by
novice writers. A common composition tactic of young writers is to sell
ail'they know on a topic irrespective of the writing assignment.‘ For
ex;mple, when writing an essay on winfer, the child might begin with "I
think wintér is the best time of yea;’because you can make snowmen"; the
child will tﬁen proceed for mény m;re sentences telligg all she knows abou}
snoﬁmen. Having exhausted that topic, the child will declare that the
composition is ended, seemingly having "forgotten" the oriéiual purpose of
the essay. This general ploy is referred to as the knowledghﬁtelling
strategy (Bereiter & Scardgmélia, in press).

The kn;wledge~telling strategy is a device favored by many novice, and
not so ﬁovice, writers. And it bears many similar;ties to the copy-deletén
 strategy; like the copy;delete strategy, the knowlédge-tell%ng strategy is
difficult to eradicate because it is partialiy successful. Knowledge-
tel;ing results in a rgcognizable product acceptable to teachers. Writing
gets done.

Bereiter and Scérdamalia argue thatnthe knowlqgge-tellihg str;tegy
gives way to readgr~based, responsive,:mature writing only with great
difﬁiculty because of. the partial success of the inadequate strategy. We
wouldllike to argue that partially a&equate strategies such as copy-delete
and knowledge-telling are maintained gy inexperience& writeré because they
do result in intermittent reinforcement and are recognizable attempts to
get the job dqne. The process of development is not just one of acquiring

increasingly more refined and sophisticated strategies; development

25
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involves the systematic consolidation of mature strategies, combined with
the rejection of plausible but less efficient habits (Brown, Bransford,
Ferrara, & Campione, in press).

Finally, the studies can be characterized as exercisesﬁin applied .
cognitive science, or cognitive engineering (Norman, 1979). Taking as a
starting point a basic theory of prose c;mprehension (Kints¢h & van Dyke,
1978), we prbceeded to map the developmental progression associated with
the paésage f;om novice to expert. This information enabled us to go
beyond the global claim that immature students éxperiencé difficulty with
text processing, including summarization, and to identify specific
operations that prove particularly troublesome at certain stages in the
dévelopmental progression. Diaénosis of the exact location of the

»
difficulty implicéteﬁ that rules of selecting, and particularly inventing,
topic sentences are particularly difficult for y?ungef'chiigren and for
junior college stqdents, even those with no diagnosed reading and writing

probIEms.' Even four-year college students perform less well than experts

on tgo'indices of efficiency, the ability to combine information acrosg

paragraphs,aﬁdlthe ability to provide a, synopsis of a paragraph in the

absence of an expliéitly stated topic sentence. One advantage of these
more pres .se, theory-driven diagnoses is that remediation can be tailored
to a,student”s specific weaknésses. Attempts to devise such student-

‘responsive trainihg have proved successful (ﬁrown, Campione, & Day, 1981;

Day, 1980). o ' " o

a
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Table 1
Use of Deletion Rules

Material Trivial ‘Units Redundant Units
° 2

Summary Unconstrained Constrained Unconstrained Constrained

Age

5th grade .91 .95 .97 .96

7th grade .85 .93 : .92 .95
10th grade ,82 .91 .92 .93

College

.90

.95 .91 .98




Age

Table 2

Use of Superordination Rule

Unconstrained Summary

33

60-Word Summary

Sth 7th_10th Collkee

Sth 7th 10th College

Delete entire sentence

Repeat entirg sentence

Superordination:
Efficient
Inefficient

P/Efficient
given not deleted

g

.57 .27 .19 .22

LAl .33 .23 sl0

A7 .21 46 42

Jd4 200 .12 .28

b 28 //Lso .56

~

.56 .39 .33 .36

10 .20 .06 .03

.26 .31 .54 .55

10 .10 .06 .07

.52 .51 .82 .85
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Table 3
Use of Selection and Invention Rule 5
Rule Selection Invencion
Summary Type Unconstrained Constraine@ Unconstraired Constrained
Age .

Sth grade .2? .28 14 .14
5-7th grade .34 ; .33 2 .28 .23
10th grade .56 .52 .36 .38

o “
* College .72 .53 . .52 .46
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Deletions

Superordination

e

Topic Sentence Selection

Topic Sentence Invention

Combining Across Paragrapﬂs
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/Table 4
. \
Exqérts' Rule Verbalization

i -

/ .
|

"The details are dropped for a summary of this type.

. You need the generalizations, not the details."
(trivia) : .
"This essay wastes two senfences. Both state the
simple fact that desert animals are nocturnzl due
to the heat. You can omit one.! (redundancy)

"One thing I've done is drop the kinds of plants.
instead of writing daisies, poppies, marigolds and
lilies, all I've written is 'annual plants', again
leaving out details and talking about generalization."

"This sentence contains the essential point of the
paragraph, it states the process by which plant life
is.maintained. It.has to be included in any summary."

"The paragraph is about the cycle of the annual
plants that produce seeds, wait' until rainfall,
bloom, produce seeds again, etc. Although it .
doesn't say so explicitly, all you need is to state
this cycle then you can drop the rest."

"In the first two paragraphs the only really essen-
tial information-is the facts about the heat and '
the lack of water in the desert. I'll combine the
first two paragraphs into only two sentences -- ¢
that, contains all the information that I need. One
sentence is simple, the other is a compound sentence."

"On the third and fourth paragraphs, information is
given about plant life. The third is about annual

- flowers and the fourth is about the cactus, a flower
particular to the desert.  Now, a lot of information
is given there. The details can be.dropped. And.
the two paragraphs can be combined to one single
paragraphs since they both deal with plant life."

L
‘

L]

I

4



Devulopment of Expertise

36

o , FIGURE CAPTION
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Figure 1. Use of the selection, invention and superordination
) o
Tules by college students.of varying degrees of expertise.
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